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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1- rejected under 35 U.S.C. 103(a) as being unpatentable over Makino et al 
(6246760), and further in view of Brennan et al. (6240192). 



As per claim 1, Makino discloses a subband echo canceller that processes an 
audio signal in the frequency domain to synthesize an echo estimate to cancel the echo 
(undesired signal) from the incoming signal (Fig. 7). As per Fig. 5, the system inherently 
comprises a stage to output an echo cancelled signal in the time domain for the purpose 
of being able to drive the speakers with echo cancelled signals. Makino discloses that the 
subband signals are whitened in order to increase convergence (Col 3 lines 25-35). 
However, Makino does not specify producing and analyzing a primary and reference 
signal (the 'primary signal' and 'reference signal' as defined by applicant's specification) 
in order to produce the frequency domain subband signals. 

Brennan discloses a method of improved subband processing for hearing aid 
functions such as noise reduction (echo cancellation) (Col 1 lines 35-55). Brennan 
discloses that the method provides for a more efficient processing (Col 2 lines 10-25). 
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The process involves an analysis and synthesis filter stages Fig. 1 that comprise a primary 
signal (going into filter bank 26) and a reference signal (coming out of filter bank 26) to 
produce frequency domain subbands. It would have been obvious to one of ordinary skill 
in the art at the time of this application to implement the subband processing of Brennan 
in the subband echo canceling system of Makino for the advantage of improved 
processing efficiency. 

As per claim 12, it is rejected as per the claim 1 rejection. 

As per claims 2,343,14, as noted in the claim 1 rejection, Makino discloses that 
the signals are whitened in frequency domain. Whitening inherently comprises 
emphasizing certain frequencies (adding noise) in order to make the signal more like a 
'white noise' signal. 

As per claims 4,15, Brennan discloses decimating the primary and reference 
signals (Col 4 lines 20-45) in relation to an over-sampling factor which will whiten the 
inputs.. 

As per claims 5,6,16,17, Makino discloses using the affine projection algorithm 
(Col 2 lines 30-45) which is an LMS algorithm. 

As per claims 7,19, (col 1 lines 15-25) Makino discloses that the system uses 
double talk detection to adjust the adaptation. 

As per claims 8,20, the step size is controlled (Col 2 lines 20-30). 
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As per claim 9, the analog/digital converters disclosed by Brennan inherently 
have a frequency response (determined by the sampling frequency). This will act to filter 
out noise (correlated and non-correlated) non-adaptively. 

As per claims 10,21, Brennan's subband method comprises two adaptive filters 
per subband (26,30 in Fig. 1) and is crosstalk resistant. 

As per claims 11,22, the signal is a noise signal (echo). 

As per claims 23-25,27-30,32, Brennan's produces oversized samples, performs 
WOLA, synthesis and analysis, produces frequency domain samples, Makino discloses 
that the frequency domain samples are processed in the echo canceller system (claim 1 
rejection), and as such would obviously use the frequency domain samples from the 
Brennan system. Brennan's system produces oversampled subband signals and a 
synthesis filterbank. 

As per claims 26,31, the echo canceller of Brennan acts to adapt filter coefficients 
to produce an echo estimate to be subtracted from the near-end signal. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander Jamal whose telephone number is 571-272-7498. The 
examiner can normally be reached on M-F 9AM-6PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Curtis A Kuntz can be reached on 571-272-7499. The fax phone numbers for the 
organization where this application or proceeding is assigned are 571-273-8300 for regular 
communications and 571-273-8300 for After Final communications. 



Examiner Alexander Jamal 
September 11,2007 




